proved that in many cases, where the after functional result is quite satisfactory, apparent malunion is present. As it is obvious that the functional result is more important than the X-ray picture, I undertook an investigation of a considerable number of old cases of fracture with disability, in order to ascertain the chief causes of loss of function. (Many of these were under treatment at the massage department of Guy's Hospital and for the opportunity of examining them I am indebted to the various resident surgical officers, and especially to Messrs. E. C. Hughes and W. H. Trethowan.) The results I found were briefly as follows:
(1) The chief and much the most frequent * cause of permanent disablement is angular displacement.
(2) A much rarer, but when present an equally important, cause, is severe joint implication.
(3) Some form of bone or joint inflammation is comparatively common and I found that not infrequently a trophic rarefying osteitis was the sole and unsuspected cause of the disability.
Overlapping and transverse displacement do not of themselves imply a loss of usefulness and their presence is unimportant unless accompanied by one of the real causes of disability.
With these facts to form the basis of the scheme, I think that the following are the principal factors that require consideration in forming a prognosis in a case of recent fracture:
(1) The presence and amount of angular displacement.
(2) Implication of joints.
(3) The proposed method of treatment.
Other points that must be considered are the age of the patient, the presence of pain, comminution, rotation in the long axis of the bone, and lastly and of least importance, shortening and lateral displacement. The possibility of non-union in simple fracture is, in my experience, so rare that for the purpose of prognosis it may safely be neglected. I propose to consider these points very briefly, and perhaps it will save time if I illustrate my meaning by showing a few slides.
To take the least important factors first, I would say that the effect of transverse displacement and of overlapping is generally negligible, provided there is no angular displacement. In transverse displacement accurate apposition is not necessary, and as a rule is not possible to attain without operation. But if the fragments are separated and cannot be brought into actual contact by careful manipulation, there is probably some intervention of muscle or other soft tissue, and this necessitates operative interference. If, then, after an attempt at reduction any parts of the fractured surfaces are actually or nearly in contact, it is best to leave well alone. The only exception to this is when the fracture is close to a joint and the displaced fragment interferes with joint movement or with the function of the muscles or tendons in its neighbourhood. In the same way shortening, if excessive, should be corrected. I think it is a safe rule to regard overlapping in the lower limb, up to 11 in., as unimportant. This amount will be compensated by tilting of the pelvis. For example, athletes with moderate shortening find as, a rule no inconvenience, and in one case, that of a Rugby football player, the patient assured me that his inch of shortening actually improved his game.
The question of angular displacement or loss of alignment is by far the most important factor. A comparatively small degree of angularity seriously affects the prognosis, and in the lower limb especially may lead to a disastrous loss of function. Although the ill-effects of pronounced angular deformity in the upper and lower thirds of the femurare well known, the effect of a slight deviation in the axis of the limb has not been fully appreciated. When there is a loss of alignment the joints above and below the fracture are thrown out of gear and disablement inevitably follows. These arthritic changes, which are usually permanent and progressive, have hitherto usually been ascribed to rheumatism or rheumatoid arthritis, but are almost invariably the direct result of angular displacement and the rarefaction of bone or pressure changes that follow it. Angular displacement, when it occurs near a joint, is shown by a tilting or rotation in its horizontal axis of the smaller, usually the lower, fragment. This is seen in the two fractures, Colles's and Pott's, in which undoubtedly mal-union is most common. The names Colles's and Pott's are here used as convenient but not scientific terms to denote fractures with definite backward or lateral displacement. In Colles's fracture the lower fragment is frequently rotated backwards. It may be displaced backwards only, but usually there is some degree of both conditions. If either is present it is absolutely necessary that the displaced fragment be properly reduced, otherwise the stretched extensor tendons inflame and mat together and the joint is either temporarily, or more often permanently, impaired. As a rule, and especially in impacted cases, reposition can only be effected by levering in the fragment with a screwdriver after cutting down on the parts. Once the fragment is in its place it stays there, and therefore splints are not required. These fractures about the lower end of the radius are, in my experience, more often overlooked than any others, probably because the rapid swelling obscures the position and an accurate diagnosis by the ordinary methods becomes impossible. Consequently they are often treated as sprains and the actual condition is only found out when disablement appears and induces the patient to seek further advice and an X-ray examination on his own account. If splints are applied while the fragment is unreduced the prognosis is infinitely worse than when the case is regarded and treated as a sprain. Whatever the method of treatment early movement is essential.
Fracture of the external malleolus of the fibula without displacement is one of the commonest of bone injuries. In these there is no tendency to after-displacement provided the patient is not allowed to use the limb and so possibly convert it into a true Pott's fracture. They are often undetected and these cases do extremely well. Indeed, so long as the ankle is not allowed to become stiff any method of treatment will give a satisfactory result. As in Colles's fracture, treatment without splints and with early massage and movement offers the best prognosis. Unfortunately, these cases are usually termed " Pott's," or more recently " abduction " fractures, and are included in the statistics of treatment of displaced fractures, such as the true Pott's and Dupuytren's varieties. As a consequence, these statistics are quite fallacious unless the character and amount of the displacement, as well as the nature and position of the fracture, are indicated. In this connexion the relative frequency of displacement in simple fractures is interesting. On looking over the records of a series of some hundreds of cases I found that in a considerable majority there was no appreciable displacement. Of the displaced fractures, most were more or less easily reduced. In the remainder, comprising, I think, about one-sixth, and certainly not more than one-quarter, of the whole, reduction could not be effected without operation. It will be seen, therefore, that practically all the useless limbs come from a comparatively small group of cases and also that it is useless to compare the results of the various methods of treatment unless the larger groups of non-displaced and of easily reduced fractures, in which the method of treatment is not of much importance, are excluded from the statistics.
In fractures about the ankle-joint with any degree of lateral or backward displacement the prognosis must be extremnely guarded. Here it is not the fracture that matters but solely the amount of displacement of the astragalus and consequently of the whole foot. As a rule these displacements are very difficult to reduce and often require operation. If they are not accurately reduced the best that can be expected is that the patient will be able to hobble about until arthritic changes entirely disable him. Even when they are reduced and the immediate result appears satisfactory re-displacement may occur as soon as the patient begins to walk. The astragalus is often rotated outwards as well as displaced, and if left in this position the patient has to walk on what is practically a knife-edge-the outer edge of its upper articular surface. Re-displacement may result from rupture of the inferior tibio-fibular ligaments anld the astragalus gradually becomes wedged in between the two bones. The occurrence of rupture cannot always be shown by the rays, and it is therefore specially necessary in any doubtful case to ascertain the proposed method of treatment. The usual methods of operation do not always prevent secondary displacement, but I think a good prognosis may be given when the method adopted by Mr. R. P. Rowlands is employed. In this method a screw is passed through the lower fragment of the fibula into the tibia. It lies well above the joint, so that this is not interfered with and early movement can be employed. Angular displacement and tilting can only be recognized with any dQgree of certainty by the use of the X-rays. A slight amount of angular displacement, quite sufficient to cause permanent disablement, cannot be determined by the ordinary surgical methods of examination and an X-ray examination is absolutely essential. The best method of examining is by the use of the screen, because by rotating the limb any degree of angularity in any position can be determined ; whereas, if skiagrams are taken in two fixed positions, antero-posterior and lateral, the presence of angular displacement is very likely to be overlooked. Rotation in the long axis of the bone is, with perhaps the exception of fracture of the shaft of the radius, not so important as tilting. Outward rotation due to the weight of the foot -no doubt frequently occurs in the lower limb, but this is easily recognized without X-ray examination if the relative position of the malleoli be taken as the guide instead of the frequently deceptive position of the foot.
The next important factor, the implication of joints, seriously affects the prognosis when one part of the articular surface is displaced to a different level fromr the rest. This is frequently the case in T-shaped fractures about the kneeand elbow-joints, and is often a deciding factor in favour of operation. Fissures running from the main fracture into the neighbouring joint are, I think, more common than is usually suspected, partly because they are often difficult to demonstrate. For example, they often complicate Colles's fractures, and if not treated lead to synovitis and subsequent stiffness from adhesions. Coinminution, although a very frequent complication, does not call for special consideration unless it interferes with replacement or joint movement, when the fragment may require removal. Excessive comminution may contra-indicate operation. It may prevent union, and in compound fracture lead to extensive necrosis.
The age of the patient has an important bearing on the prognosis. For example, in young children, Nature, if left to itself, will join up,
Non-union after plating in fracture of ulna. and in time straighten out almost any fracture in a long bone. Interference is therefore not so often necessary as in fractures in the adult. I show a slide demonstrating the process of cure in a child, aged 3, nine months after a separation of the lower epiphysis of the humerus. It is really a fracture above the epiphyseal line, like the majority of cases that are clinically separated epiphyses. You will see that the periosteum has been stripped off the lower end of the shaft, and that a new lower end has formed from it. The alignment is practically perfect. At present the old lower end projects forwards and limits the movements of the joint, but erosion of the useless bone has already commenced, as is shown by the translucent areas, and very soon all the diseased portion will be eaten away, and a perfect joint result. I have not found that simple separation interferes to any extent with the subsequent growth of the bone, but if there is joint implication and displacement of a part of the epiphysis, a deforlmed and impaired joint results, and the usefulness of the limb is imperilled.
Pain I look upon as a very important symptom. When a dislocation is reduced the pain disappears. In the same way, when a fracture is properly reduced there is no pain. If it is persistent, it means that there is injurious pressure on the surrounding tissues, and if not ... .......
FIG. 2_
Re-displacement following operation for abduction fracture of ankle-joint. Note rarefaction of bone at internal malleolus. relieved there will be permanent ill-effects. Therefore, even if the fragments appear to be in fairly good position, pain calls for immediate relief by resetting, or, if necessary, by operation.
In connexion with the proposed method of treatment, there are one or two points that must be considered. The danger of the indiscriminate use of splints has already been referred to. The use of pressure pads to obtain reduction of displaced fragments has no effect on the position, and is -frequently injurious. Pressure by splinting or pads, as it is ordinarily employed, is only of value in maintaining the fragments in position. Recently, however, attempts have been made to employ pressure in fractures with angular displacement-e.g., in the femur under the guidance of frequent X-ray examinations-and this method appears likely to be of considerable value in cases in which at present operation is the only available means of effecting reduction. Another defect in the usual methods of treatment is the routine practice of fixing the joints immediately above and below the fracture.
If the fragments are reduced, it is not necesary, andy in any case it leads to arthritic trouble and loss of function. Then there is the question of the use of extension to overcome shortening. The idea, I believe, is to tire out the muscles by pulleys and weights up to twenty or more pounds, or by more or less complicated extension apparatus such as Hodgen's or Bryant's splints. In my experience these methods are absolutely useless. There may be apparent lengthening, but in no case that I have examined before extension was applied, and again some weeks later, has there been any appreciable diminution of the actual overlapping. Even in the case of fracture of the femur in young children treated by Bryant's method of slinging them up by the heels for five or six weeks, the original shortening remains the same. The only value of extension is in relieving pain from spasm of the muscles, and in a lesser degree in maintaining the alignment of the fragments when once this has been secured. Another point in the treatment refers to a very interesting phenomenon which I call " apparent reduction." It is a common experience to find that after the fracture has been set, and the deformity to all appearances properly reduced, the X-rays show that the fragments are in exactly the same position as they were before. Occasionally the position is worse, especially if an anaesthetic has been given, and the patient has struggled. That apparent reduction is a very real and frequent illusion is easily proved by attempting to reduce a badly displaced fracture on the X-ray table. When the radiologist or the surgeon has succeeded in obtaining what he considers the correct position, and while he is still holding the limb, the rays are turned on, and the position is found to be unaltered. Even in an impacted fracture, such as a Colles's, an apparent reduction can be obtained by manipulation, while the impaction remains unaltered. "Apparent reduction" is a fertile source of mal-union and permanent loss of function. The nmoral is, insist on an X-ray examination after the ritual of setting before giving a prognosis in any case of fracture with displacement.
In my investigation of old fractures I found that, in addition to the ordinary forms of bone inflammation, such as osteitis, osteo-periostitis, necrosis, &c., which follow fracture, there is not infrequently a rarefaction of the bone. This is quite distinct from the gross lesions of bone described in the text-books as atrophy or rarefying osteitis. It resembles more the changes known to follow disuse of a limb. In some cases its appearances resemble those of the atrophic form of osteo-arthritis, but without the marked pencilling of the bone outlines. In others it shows as an irregular, blotchy mottling, often at some distance from the seat of fracture. As a rule the changes in the translucency are so slight that careful inspection of the negative is required to detect them, and it is not possible to reproduce them satisfactorily in prints or lantern slides. It may follow any bone injury, and sometimes may be seen within a few weeks of the time of the accident. I think it is probably due to trophic changes, and, for want of a better name, I have referred to it as " trophic rarefaction." When it is present it considerably modifies the chance of union and contra-indicates operation. Possibly its chief effect is in producing a degenerating arthritis in the neighbouring joints. More probably similar trophic changes also take place in the muscles, joints, and other tissues, leading to a gradual disablement of the limb. Similar changes have been ascribed to the effects of alcohol. Chronic alcoholism, however, is by no means a rare condition in hospital patients, and were it a cause of bone rarefaction its effects would be seen much more frequently, and in other conditions besides fracture. Lastly, in considering the probable effect of operative treatment, it is necessary to bear in mind that the various operations of plating, wiring, &c., are not easy and not always successful. Wires and screws produce erosion of the bone surrounding them, and this very often necessitates a second operation for their removal. Erosion of bone may result in non-union, and, in my experience, non-union is much more frequent after operation than it is after treatment by the ordinary methods.
The slides (figs. 1 to 6) show some of the defects that follow operation. They demonstrate the need of giving a guarded prognosis in all cases requiring operative measures, and especially of a carefully considered Electro-Therapettical Section answer to a question which is usually put to us-is an operation necessary ? I think that the proper answer depends entirely on the X-ray evidence. If there is irreducible angular displacement, or any other condition that is likely to cause an unsatisfactory ultimate functional result, an operation is imperative. In doubtful cases the patient, of course, should have the benefit of the doubt. But in the great majority of the cases that result in permanent disablement there is no question of doubt as to the proper treatment; the only possible treatment to prevent disability is immediate operation, and the operation must not be deferred, because, once the callus becomes organized, the difficulties and dangers are much greater. It is, I think, largely owing to the difficulties and uncertainties of the present methods that operation is not more frequenatly employed. In com 'ound fractures, for example, the result of introducing foreign bodies has been so disastrous that this method is now employed in exceptional cases only. The majority are treated by simple replacement -that is, without the use of retaining wires, &c. The same method is also employed in simple fractures in the neighbourhood of joints, and by some surgeons in treating mal-united fractures of the shaft. In these, as a rule, there is no serious secondary displacement, and I have seen many excellent results in cases treated in this way.
This comparatively simple method of operation might well be extended to many other varieties of fracture. When once it is recognized that moderate shortening and transverse displacement are quite unimportant, and that accurate apposition is not essential, the present methods of wiring and plating will, I think, be reserved for exceptional cases, and simple replacement by operation will become the routine method of treating the very numerous displaced simple fractures that, at the present time, are a frequent cause of vicious union and disablement.
DISCUSSION.
Dr. C. FRED. BAILEY (Brighton) agreed with Dr. C. J. Morton in laying stress on the need for recognizing exactly the position of the fractured bones before any attempt was made at reduction; this could only be decided by X-ray examination. He did not think enough had been made of the advantage of stereoscopic radiography in these cases. It was a simple matter to take two stereoscopic photographs of most fractures on a 12 in. by 10 in. plate, and if this were done in two opposing diameters, most perfect information could be obtained. The other lesson from the paper was the necessity of an X-ray examination, after " reduction," to decide whether the bones had really been replaced in their proper position. The extensive bone changes of an atrophic nature, which seemed more common after the use of screws, plates, or wiring, would come as a surprise to many. He gathered, Dr. Morton thought that, in many fractures, satisfactory reduction was impossible except by operation, but, when once the parts were replaced correctly, there was but little need to screw or wire them there. He agreed as to the great value of early passive movement and massage.
Dr. REGINALD MORTON congratulated the author on the very courageous way he had attacked the subjects of the prognosis and treatment of fractures. Personally he would not have been so bold himself, as experience had taught him that, as a rule, surgeons were somewhat sensitive to any wandering from his own domain on the part of the radiographer. The author said he considered that the mistakes made in general practice were now just as bad as ever. This might well be the case, and it was just possible they were worse, and for very good reasons. The tendency at the present time, both in our hospitals and elsewhere, was to shirk the clinical examination of fractures. It was so simple in a suspected case for the X-ray department to do this, that it was rapidly becoming a regular practice. This had now been going on for several years, and it was bound to have a prejudicial effect upon the general degree of skill in the clinical examination of fractures. At the same time he considered the change was the better for the patient, inasmuch as an accurate method of diagnosis was substituted for one that was frequently erroneous; also it was better for the doctor, especially at the present time when an error in diagnosis, even in an admittedly difficult case, might be followed by very serious consequences to himself. There was a very large casualty list at the hospital where he worked, and he could endorse most of the observations with regard to fractures, and also the frequency with which any attempts at resetting a fracture (by other than operative means) were unsuccessful. After the lapse of but two or three days the difficulties of resetting by ordinary means were very great indeed, and this was particularly the case where the line of fracture was oblique, with wide separation at the time of the injury. This was probably due to some of the soft tissues getting between the fragments. While he admired the enterprise of the author of the paper for tackling the subject in the way he did, he (the speaker) had not given much attention to the question of prognosis from the X-ray findings; this was intimately bound up with the question of treatment, which was not within the province or control of the radiographer.
Dr. IRONSIDE BRUCE did not think that anybody at the present day would say that the X-ray was the only method by which certain injuries of bone could be recognized, but certainly it was the best. Any person might go wrong as a result of clinical investigation, but by X-ray examination, properly carried out, he did not think it was possible to miss an injury to bone. Certain points in Dr. Morton's paper were so surprising that he wished to comment upon them. It was a new proposition that only angular displacement-he presumed the author referred to injuries to the shafts of bones-had an influence upon the function of the limb. Surely some lateral displacements must make a difference to the functions, even if they did not involve the joint. With regard to treatment, he was rather astonished at what the author said, because he was under the impression that the function of the X-ray examination was only to discover the exact extent of the injury. He did not consider that from the X-ray examination one was entitled to make statements with regard to the prognosis or treatment, because these conclusions were so involved with the clinical aspect. If a patient came with a definite injury of bone it would be impossible, from the X-ray examination alone, to make a definite prognosis might in the future be able to devise satisfactory methods of manipulation and position, at least as far as the treatment of particular fractures was concerned.
Dr. FINZI said he had exceptional opportunities in his work of comparing the results of treatment of fractures by the methods of two different nations, as he was attached to the German Hospital, where the residents were trained in Germany, Austria, or Switzerland, and did not possess English degrees. His comparison of the German methods of treatment with the English was much to the advantage of the latter. The German methods inclined very much more to fixation of the limb by external methods, such as plaster and splints, and used little massage; whereas the English inclined more and more to the employment of massage, sometimes with fixation, sometimes without. He was sure that the prognosis depended far more on the treatment than on any radiographic appearance which could be discovered. He would much rather have the very worst angular displaced fracture treated properly than a fracture with very little displacement treated badly. With regard to the clinical diagnosis, he agreed with Dr. Reginald Morton that the tendency nowadays was to shirk the clinical diagnosis and depend more on the radiographic diagnosis. Radiographers could do much to prevent this by insisting on a clinical diagnosis being stated on the paper bearing the request for a X-ray examination. He contended that one was unable to give a prognosis from the X-ray appearances without considering the treatment which was to be subsequently adopted.
Dr. JAMES C. CASE desired to emphasize what had been said as to the value of stereoscopic plates. Scarcely anyone would make a radiographic diagnosis of a joint injury without taking at least two plates; and those two, made stereoscopically, were, in his view, more valuable than when made singly. The question of time and trouble involved in making stereoscopic plates was very much simplified by the automatic devices now available, and therefore it seemed to him much preferable to make the plates in that way. He congratulated Dr. C. J. Morton on the length to which he had carried his criticism in the paper; it was astonishing to one who usually stood in awe of the surgeon.
Mr. C. R. C. LYSTER desired to emphasize Dr. Case's remark that stereoscopic work was advisable for fractured bones. When a case was sent to him in which it was intended to use a wire, screw, or plate, he made a stereoscopic picture. He contended that no surgeon had a right to attempt to operate on a fracture, especially if near a joint, unless he had seen it stereoscopically. One could not otherwise get a true idea of a fracture, impaction, or displacement. He agreeFl with Dr. Finzi in insisting on the house surgeon making his clinical examination before the case was screened. He could scarcely agree with what the author said as to separation of the epiphysis not having an after-effect on the growth of the bone. There were some cases in which the epiphysis had been separated, with no injury to the joint itself, in which he knew there had been retarded growth in the bone and marked deformity in after years.
Dr. ARTHUR also desired to emphasize that in all cases of injury of bone, especially in the vicinity of joints, a stereoscopic view should be taken. If two separate views were taken at right angles to one another, the exact nature of the case was a conundrum. It was particularly difficult in the case of a needle in the hand or in the breast. But if a stereoscopic view was taken the surgeon would be able to locate it at once. He agreed with Dr. Finzi as to the subsequent treatment baving an important bearing on prognosis. He had seen very simple fractures in which the treatment had been erroneous, with very bad results; and he had repeatedly seen remarkably good results from bad fractures. His experience of the results of wiring and screwing had been tolerably good; he had seen but few in which the results had been bad. This might be due to his having seen the fractures immediately afterwards; he did not know what would be the condition in a few years' time. In the cases in children in whom the epiphysis was injured, he found the bone did not grow.
The PRESIDENT (Mr. A. D. Reid) said members would not be surprised to hear him endorse the idea of stereoscopic examination; in the majority of cases he considered it absolutely necessary. There were some cases in which an antero-posterior and lateral view gave nearly all the required information; but there were many cases where the facts could not be truly gauged from such pictures. An instance was fracture of the surgical neck of the humerus. One could get the bones in such alignment that the two fragments appeared to be in apposition, and one might say how beautiful the result was. But it would be found that although the fragments were apparently in position they were on totally different levels. He knew of no other way of detecting this than by taking stereoscopic radiograms. He had seen separated epiphyses in which there appeared to be good apposition, and yet in some of these cases the head was at a different antero-posterior plane to the shaft. Another type of case which could present great difficulty in arriving at a correct opinion was a bad fracture with displacement of the tibia and fibula. Without a stereoscopic picture it was impossible to show whether cross-union of the fragments had taken place or not. At hospitals there might be a financial objection to making stereoscopic pictures the rule, but the benefit gained was so great that it had become almost a sine qua non. With regard to Pott's fracture, the author said that, if the displacement was corrected, the results were fairly good even in bad cases. He (the President) heard that a leading surgeon, who had much to do with the Police force, had said that he had never seen a policeman who had had a Pott's fracture able to go back and resume his full duty.
He agreed with what had been said concerning the use of the screen, but the stereoscope did away with the screen, and the tendency was to reduce the screen examination to a minimum. He had been much puzzled by the occurrence of rarefaction of bone after fracture. A few weeks after correct union of a fractured wrist one might see a patient with a practically useless hand, and on taking a radiogram find every bone in the neighbourhood of the hand intensely rarefied. He thought the explanation must be that it was trophic, as the degree of rarefaction was out of proportion to the injury received. The rarefaction was like that found in bone after infective disease. For several weeks he had had the opportunity of observing a septic thumb. During the septic stage a very small sequestrum came away, and during the period over which the pictures extended almost every particle of bone disappeared from that phalanx, and it could be moved in any way. It gradually got better and he was able to see the lime salts gradually being replaced. Three months later the bone was nearly normal. He did not know how long it took for the bone to recover its structure completely, or whether it ever did so.
Dr. C. J. MORTON, in reply, said that several members had referred to the stereoscopic method. At Guy's Hospital all cases were examined first by the screen, and then, if it were thought necessary, a plate was taken. A stereoscopic screen was impracticable, and as many surgeons did not appreciate a stereoscopic picture, it was seldom asked for. In fractures near a joint, such as the shoulder, he agreed that in many cases a stereoscopic view was essential to ascertain the exact position. Still, a little transverse displacement had no practical effect on the functional result. He had seen many cases with displacement in which the after-result had ultimately been as good as before, although at first there was stiffness. With regard to muscular contraction causing secondary displacement, this had been described as the chief cause of re-displacement after setting. He did not think that was so, but he had no positive evidence. Dr. Ironside Bruce seemed to think he meant that angular displacement was the only real cause of bad after-results; but he did not go so far as that. He mentioned the causes of loss of function, amongst which he considered angular displacement as by far the most important. Of course in many cases there was transverse displacement associated with angularity. A remark by Dr. Ironside Bruce which surprised him was that he considered the only function of the radiologist was to diagnose fractures-that he was not to give a prognosis, nor to interfere with treatment. With that he did not agree. He thought that because of the number of cases he saw, the radiographer was in a better position than were most surgeons to say what the proper treatment was. In private work he found that when a practitioner brought a case for him to examine, one of the first questions he asked was as to the treatment that should be adopted? The radiographer should be able to answer this question. With regard to the growth of bone being interfered with by injury to an epiphysis, it was difficult to follow up every case, but he could not recall many cases of definite shortening of the bone following a simple separated epiphysis. With regard to Pott's fractures, he believed the reference the President made was to the paper by Mr. Clinton Dent, on prognosis. It was partly that paper which led him (Dr. Morton) to take up the subject, especially from the point of view of prognosis. Mr. Dent said that policemen after fracture of the leg were never able to do their proper work, and attributed this partly to the moral effect. He was glad his idea that rarefaction was a trophic change had been supported. He thought it was different from the change which resulted from sepsis, even from that which followed gonococcal infection. The question of recovery from rarefaction depended on the removal of its cause. An angular displacement rarefaction would not be recovered from until the angular displacement itself had been properly corrected.
